In this paper we use the homotopy analysis method to solve special types of the initial value problems that consist of multi-fractional order integro differential equation in which the fractional derivative and fractional integral in them are described in the Caputo sense and Riemann-Liouville sense respectively. Numerical examples are solved by using this method. These examples shows that high accuracy, simplicity and efficiency of this method.
Introduction
In recent years, there has been a growing interest in the fractional integro-differential equations which play an important role in many branches of linear and nonlinear functional analysis and their applications in the theory of engineering, mechanics, physics, chemistry, astronomy, biology, economics, potential theory and electro statistics, [1] .
The fractional integro-differential equations are usually difficult to solve analytically; so many different methods are used to obtain the solution of these equations [1] used Adomain decomposition method to solve the initial value problem given by eq.
(1) and [3] used the homotopy analysis method to solve the initial value problem that given by eq.(1).
The homotopy analysis method (HAM) was first proposed by Liao in his Ph.D. thesis [4] in which he employed the basic ideas of the homotopy analysis in topology to propose a general analytic method for solving nonlinear problems. The validity of HAM is independent of whether or not there exists small parameter in the considered equation. Besides, different from all previous numerical and analytical methods, it provides us with a simple way to adjust and control the convergence of solution series. This method has been successfully applied to solve many types of nonlinear problems [5] . [6] , [7] and [3] .
In this work the homotopy analysis method has been used to solve the initial value problem that consists of the multi-fractional order integro-differential equation of the form: Some illustrative examples are presented to show the efficiency of the present method for our problem in comparison with the exact solution.
The Homotopy Analysis Method [2]
In this section, we give some basic concepts of the homotopy analysis method. To do this, consider , together with the initial condition:
where N is a nonlinear operator, t is the independent variable and y is the unknown function. 
. (6) where
If the auxiliary linear operator, the initial guess, the auxiliary parameter h, and the auxiliary function are so properly chosen, the series eq. (6) 
Illustrative Examples
In this section we give two examples to show the efficiency of the homotopy analysis method for solving the initial value problem given by eq. (2).
Example (1):
Consider the initial value problem that consists of the multi-fractional order integrodifferential equation From the above table one can deduce that for h = -1 one can get the best solution of the initial value problem given by eq.(16).
Example (2):
Consider the initial value problem that consists of the multi-fractional order nonlinear integro-differential equation (0)0 y = The initial value problem is constructed such that the exact solution of it is (). ytt = We use the homotopy analysis method to solve the initial value problem. To do this, we begin with y 0 (t) = 0, and consider eq. (11) we can construct the homotopy as follows: From the above table one can deduce that for h = -1 one can get the best solution of the initial value problem given by eq.(17).
Conclusion
The homotopy analysis method for solving the initial value problem of the multi-fractional order integro-differential equation given by eq. (2) 
